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3  develop,  design  end  test  an  sir  EfC* 
or  ohecklng  the  effective  ess  seel  in 
.  S<  Sifles  Cal. -30  U.» 

r  -ir  ravins  device  ws  developed  and 

Stld  SIS  «eSponl  pendi^overhaul 
Tora  which  an  acceptance  criterion  *o 
■ifles  was  established. 

'his  device  will  select  all  weapons  for 
^Sentence  in  which  the  clearance  between 
:?e  cvlinder  and  piston  is  represents- 
SevoTf  olstronoes  rsr.vi.Uf  up  to  e  msxiam 
jilcwrble  drawing  clearance, 

t*  is  concluded  thet  air  car  in  C  is  e 
Dp-otiosl  wens  of  obttlninr  measurements 
&  -I«  sttlvaluea.  It  Slso  provides  a 

M«iod  of  wosowMr  ostirrtiUE  f^tional 

!!/.„  a  n  on  f  t  r  es  the  ^*as  s/ste,.*.  is  oou 
cerned.  It  does  not  assure  gnetion  be¬ 
cause  other  factors  such  as ^^Sken 
worn  or  broken  conponents  ere  n 
into  consideration  by  air  g-Ci^S* 
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Ordnance  -Office  Q3BT3  -  3. 

Ordnance  Office  0HDI3  ->  -V<2. 

Ordntnee  Cffioe  CRDTB  -  1 

Ordnense  Office  ORiTTX-Afi  -  1 

Aberdeen  Proving  Ground  OflDIXJ-DPB  -  X 

Fr&flidford  Arsenal  -  1 
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Watertown  Arsenal  -  .  X 
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Air  Gege  for  U.  3.  Rifle,  Cel..  30,?;! 

00474.2/13  3A474. 2/2026 

hsnufact-nring  Development  Irogrtc  Mo.  45 
Production  Order  3-5098 
J.Q.  diS48-6860 

13  Considerr.bie  difficulty  was  experienced  by 
the  38th  Infantry  Division  -with  short  recoil 
malfunctions  in  the  U.  3.  Rifle, Cal* v30,Kl*  This, 
through  exhaustive  test,  v;es  found  to  he  due  to 
excessive  ve/.r  between  the  operating  rod  end  gaa 
cylinder  v;i.ich  allowed  the  escape  of  aveilebie 
gas  pressure  to  the  extent  there  the  initial 
impetus  given  the  open- ting,  parts  was  insuffi¬ 
cient  to  c.-irry  out  the  entire  cycle  of  seni-auto- 
nstio  fire.  The  problem  of  selecting  deficient 
weapons  ves  presented  to  Gel.  t-askeli,  Ordnance 
Officer,  riei-dfusrtcrs  XI  Corps.  Col.  Haskell's 
approach  \:ts  based  on  the  principle  that,  ot  a 
given,  pressure,  the  flow  of  air  through -an  orifice 
is  in  direct  proportion  to  the  size'  of  the  orifice, 
ar.d  that  the  rate  of  floe;  sic  y  be  indirectly  mea¬ 
sured  by  means  of  pressure  rap.e s  on  cither  side 
of  the  orifice.  Then  by  establishing  the  pressure 
fc?.lep.c-e  or  rare  of  flc*.*  through  c  new  ges  system, 
assembly  as  compared  to  an  unserviceable  one,  it 
would  he  possible  to  art  limits  of  serviceability 
endf  deter: sine  expected  life  of  operation.  /1th 
this  in  mind  the  Office  cf  Chief  of  Ordnance  pre¬ 
sented  he  proble  i  to  Springfield  «rnory  as  a 
development  project. 

2*  --i  portable  oir  --a  e  model  v/ss  fabricated  rnd 
tested  at  the  -.n.iory  and  t-  tentative  draft  of 
Motes  on  I.oteriel  wes  prepared.  This  gege  was 
subjected  tc  te^t  at  Hariten  arsenal,  based  upon 
which  a  list  of  refinements  to  be  incorporated  in 
the  gage  was  surges  ted  by  the  Office  of' Chief  of 
Crdrnr.ce.  The  development  of  pn  Improved  air  gage 
model  is  contained  in  this  report. 
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See  Appendix  I 


dee  Appendix  II 

1.  Fifty  field  3ervlce  weapons  pending  over¬ 
haul  v/ere  thoroughly  cleaned  to  eliminate 
lubrication  or  other  natter  which  might 
influence  function. 

2.  iSech  weapon  was  checked  for  differential 
ssistiug  between  readings  obtained  with  the 
operating  rod  in  the  forward  end  rearward 
positions,  pad  32  weepons  with  differentials 
longing  fron  4-5/4  to  13-3/4  pounds  were 
selected  for  determination  of  fur.otion  ef¬ 
ficiency. 

3.  './eepons  were  then  fired  in  s  dry  condition 
from  the  pendulum  and  in  the  jack  rest, 
eight  rounds  each,  usi nr  A.?,  ammunition. 

4.  /eepons  were  then  lubricated  end  tested  as 
before.  In  addition  8  rounds  of  V2  bell 
emnuniticn  was  used  in  each  weapon  fired 
in  the  pendulum. 

% 

3c  Upon  completion  of  this  test,  ell  components 
which  effect  power  seal  v/ere  gnged. 

60  A  second  test  was  run  with  six  other  field 
service  v/eapons  ranging  rren  4  to  15  pounds 
differential,  selected  for  determining  the 
nrobable  border  line  condition  of  differen¬ 
tial.  Alstons  of  .5220,  .5230,  -5240  end 
.5250  diameter  were  assembled  in  weapons 
for  air  gaging  and  function  firing.  Weapons  * 
were  lutric&ted  and  functioned  from  the  should¬ 
er  using  i;l  bell  ammunition. 

7c  In  each  cf  these  tests  weapon  number  2835441 
v/as  used  as  e  reference. 

8. In  all  gage  readings  with  the  bolt  forward 
(high  pressure  reeding),  the  poppet  valve 
opening  was  sealed  with  the  l’oppet  Valve  3sal- 
ing  Clamp  so  as  to  eliminate  any  influencing 
of  results  by  r^ss  leakage. 
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i«  For  a  comparative  eneiysis  of  the  "weapons 
referred  to  in  the  following  discussion 
refer  to  Table  I  and  Table  II* 

2*  v/espon  y2835S41  representing  e  rifle  of 
maximum  clearance  between  piston  end  cyl¬ 
inder  was  sir  gaged  with  the  following 
results.  Jith.  the  bolt  forward  the  beck 
pressure  reeding  was  12  pounds,  end  with 
the  bolt  reerwerd  the  beck  pressure  reeding 
was  6  pounds,  giving  a  differential  of  6 
pounds.  In  other  words  a  differential  of 
6  pounds  indicates  a  condition  equal  to  a 
maximum  .’c lenrance  condition  between  the  grs 
cylinder  and  piston.  A  differential  of  7 
pounds  allows  a  factor  of  safety  of  1  pound. 

3*  The  56  field  service  weapons  pending  over¬ 
haul  were  selected  ss  e  possible  representa¬ 
tion  of  the  3#th  Infantry  weapon  status. 

Thirty  four  percent  of  the  lubricated  weap¬ 
ons  fired  from  the  jack  rest  with  A,?«.  Am¬ 
munition  short  recoiled.  The  differential 
of  the  faulty  weapons  ranged  from  6-1/2  to 
10-1/2  pounds.  Since  these  values  ere  above 
the  eir  gage- differential  of  the  reference 
weapon  J2835841  it  is  reasonable  to  assume 
that  failure  was  not  necessarily  dependent 
entirely  on  inferior  power  seal.  This  reason¬ 
ing  is  substantiated  by  the  feet  that  two 
other  weapons  */ith  differentials  of  4-3/4  sad 
5  pounds  functioned  properly. 

4*  Eighty-four  percent  of  the  unlubrlceted  weap¬ 
ons  short  recoiled  in  the  jack  rest.  This 
was  an  increase  of  fifty  percent  failure  over 
jack  rest  lubricated  weapons,  indicating  that  • 
s  good  percentage  of  short  recoil  malfunctions 
can  be  ceased  by  friction. 

5',  ninety-seven  percent  of  the  lubricctea  weapons 
fired  in  the  pendulum  with  A.P.  ammunition 
short  recoiled.  This  was  an  increase  of  sixty- 
ihree  percent  failure  over  jack  rest  lubricat¬ 
ed  weapons,  indicating  need  of  support  as  a 
aefrgu?v  l  egrinst  short  recoil  malfunctions, 
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6f  The  number  of  short  recoils  produced  with  142  Ball 
Ammunition  in  lubriosted  weapons  fired  in  the 
pendulum  was  twenty-seven  percent  less  then  the 
number  of  short  r coolie  produced  by  using  /u?» 
^munition.  The  a*?,  Annual ti an  used  in  this 
test  had  a  lower  port  pressure  them  the  142  Bell 
Ammunition  (reference  -  Partial  Memorandum  Report 
No,  3A-WR-11-10Q2 }  resulting  in  a  condition  which 
tended  to  produce  more  short  recoils,  due  to  less 
pressure  being  induced  on  the  piston*  This  condi¬ 
tion  could  tend  to  produce  short  recoils  particularly 
in  marginal  powered  weapons,  Further  pressure  test¬ 
ing  of  ^munition  is  anticipated  in  order  to  deter¬ 
mine  if  this  condition  is  characteristic  of  A«P, 

*  and  Ball  Ammunition,  or  of  the  particular  lots  of 
ammunition  used  in  this  test, 

7,  Weapons  not  lubricated  and  fired  from  the  pendu¬ 
lum  with  A.P.  Ammunition  short  recoiled  every 
round  fired.  Successful  operation  under  these 
conditions  indicates  that  the  weapon  is  over¬ 
powered  and  malfunctions  nay  result  that  are 
similar  in  aspect  to  short  reooils.  That  is  vo 
say,  in  an  overpowered  weapon  the  recoil  and 
rebound  are  so  rapid  that  the  bolt  fails  to  pick 
up  a  round  end  chamber  it.  The  same  result 
exists  fron  a  short  recoil  where  the  bolt  does 
not  reooil  sufficiently  to  pick,  up  the  succeed¬ 
ing  round,  in  both  oases  the  bolt  is  clossd  On 
an  empty  chamber, 

8,  A  comparison  of  manual  gaging  with  port  pressure 
reading  (reading 'on  beck  pressure  gage  with 
bolt  rearward)  ranging  fron  4  to  6-1/4  pounds. 

.  shows  the  possibility  of  checking  port  hole  size 
with  the  air  gage.  Readings  of  5  to  6  pounds 
show  that  the  port  hole  opening  was  acceptable 
to  the  manual  gager  Therefore  port  pressure 
readings  of  less  than  5  pounds  or  greater  than 
7  pounds  should  te  investigated  by  manual  gag¬ 
ing  of  the  port  hole.  The  7  pound  figure  is 
used  because  in  some  cases  the  gas  cylinder  as¬ 
sembly  with  the  piston  buck  will  influence  the 
low  pressure  reading.  This  condition  can  be 
eliminated  by  removing  the  gas  cylinder  look 
screw, 

9#  A  break-down  of  gas  seal  was  initiated  to  de<? 
t ermine  the  probable  border  line  condition  of 
weapon  differential.  That  is  the  value  at  which 
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the  power  seal  Tt^ 

BevcneCT£pS'«ith  power  Bee^values  oJ  frc®  4 

to  15  pounds  differential,  low  po.t  P««  .5240 

.  munition  end  four  pistons  of  *5220*  ,tl?Lted  end 
j  c-sen  a-imtcfpr  'teenons  were  lubricates  eaa 
end  *52?0  dieneter.  'CGr~  4.«„„i«tn  normal  use^e. 
fired  from  the  shoulder  to  siraulate  noraea.  - 

•  sr  fSTstor «  HirSsr-81 
gs  5  ^Pupprfho^0firoc^d.  r 

Bverere  So^ 

suoport  will  short  recoil.  . 

m  ^tudv  of  the  date  indicates  that  the  prirse  factor 
10*  2“Kt2niMni  l-.S  pressure,  vslues  In  oleerenoe 
between  the  piston  end  cylinder ,  providing  th 

p'o^t  vo“e  seols  properly,  «.  •^.gS*ggaB 
from  the  relationship  between  the  barrel  bearing 

end  cylinder  is  negligrble* 

jSSrlSTiSil 

or  better  then  moxtaun  a|lonsble  dreiving  elecrenee. 
It  does  not  assure  function,  as  other  factors  suon 
as  friction  and  worn  or ‘broken  components  are 
involved  in  air  gaging.  /But  in  comparison  to 
r’.aru&l  ggg'inp  of  gas  seal-  components,  air  gaging 
SSI  e  SSL  Of  readily -obtaining  gas  seal  values 
end  an  opportunity  of  reasonably  estimating  ra¬ 
tional  life  in  so  far  as  the  gas  system  is  con¬ 
cerned* 

2  In  the  event  that  a  marginal  v.’eapon  is  introduced 
2’  Sr  test!  tttt  ie  e  weepon  ,1th  e  power  seel  thst 
is  on  the  border  line  of  allowing  short  recoil 
mat  emotions,  it  will  be  rejec ted  es  unserviceeble, 
due  to  a  factor  of  safety  allowed  in ; the  difreren 
tlal  reading  above  that  for  t>  weapon  of  maximum  al¬ 
lowable  clearance  between  the  go s  cylinder  and  pis¬ 
ton. 
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list  c?  ;v,? 

1  -  Clemp,  ./capon  nounting  Bracket  (Plate  1) 

1  -  Spring,  i.ir  nepe  Thrust  {Fists  2} 

1  -  '/a shcr,  Air  Gars  Thrust  Spring  (Flats  3) 

1  -  Guide,  Air  Gage  Thrust  (Plate  4) 

2  -  Bracket,  ;,ir  G£>-e  Support  (Flats  5  end  6) 

1  -  3eol  l.us&le  (l-lnte  7} 

1  -  Cage,  I’cedle  Valve  adjusting  (Plate  8} 

1  -  Ci&r.ip,  Poppet  Valve  Sealing  (Phot®  63293a) 

1  -  Bracket,  /eapon  :  ounting  (Photo  63303A) 

1  -  Seal,  Chamber  (Photo  63293A) 

1  -  Container,  Air  Gsge  (Photo  632SSA) 

1  -  Piste,  Base  (Photo  63303A) 

2  -  Rorgren  Regulating  and  Reducing  Valves,  Type  2a3,  tilth 

beck  mounted  gages  0  to  160  sounds, 
x  -  r.orgren  ?ilter,  3/3  I.F.T. 
x  -  .Ashcroft  Duregage  0  to  60  pounds 
1  -  Schrader  neoprene  Air  Hose,  Ho.  9617 
1  -  Crane  Braes  Steen  Coc-it,  He.  268 

1  -  Crane  Square  Head  V/rench,  Ho.  1-S 

2  -  Brea 3  Slbcros ,  3/8  inch  I.F.T. 

2  -  Brass  Tees,  1/4  inch  l.P.T* 

2  -  Brass  Hippies,  2  inob,  3/8  inch  l.P.T. 

2  -  Brass  Close  Hippies,  3/6  inch  l.P.T. 

5  -  Brass  Close  Hippies,  1/4  inch  l.P.T. 

1  -  Brass  Reducer,  3/8  inch  to  1/4  Inch  l.P.T. 

1  -  Xuukenheimer  Broase  Heedle  Valve,  Ho,  906-33 

•VKAPGT3  AHD  1&UIPK3KT: 

1  -  U.  S.  Rifle  Cal.. 30  K1  No.  2835841  Tdth  e  ges  cylinder 
of  maximum  internal  diameter  and  e  piston  of  minimal 
outside  diameter, 

1  -  Recoil  Jack  Rest. 

56  «  U,  s.  Rifles  Cal,. 30  HI  pending  overhaul. 

1  -  pen&ulym  and  trigger  actuating  device  for  free  recoil. 

Air.uriTIOK: 

Cal., 30  HI  Ball  Hot  ?A  2139 
Cal,, 30  V.Z  Ball  Lot  ?A  3732 
Cal., 30  H2  A.P,  Lot  T.*  18968 
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QTKR/TIC5!  0?  GAG3 

1.  Unfold  carrying  case  to  ezpoce  eir  gage  (photo  653134) 

2.  ?ully  open  pet  cook  on  bottom  of  filter  (torn  counter-clockwise) 

3.  lack  off  adjusting  screr:  on  top  of  both  reducing  valves  (torn 
counterclockwise)  until  screw*  turns  freely, 

4.  Close  needle  valve  lightly  against  its  sect  (turn  clockwise) 

5.  Turn  three  way  valve  beadle  down  (gage'  check  position) 

6.  Connect  air  hose  to  <  ir  supply.  Allow  temporary  escapement 
of  eir  through  filter  to  purge  eir  ays ten  of  impurities 

7.  Close  pet  cook  on  filter 

8.  Turn  adjusting  screw  on  first  reducing  valve  clockwise  until 
a  60  pound  pressure  reeding  on  its  gage  is  obtained 

9.  Turn  adjusting  sorer?  on  second  reducing  valve  cldc kxfim  until 
'  e  40  pound  pressure  reeding  on  its  page  Is  obtained 

10,  Slowly  open  needle  velve  adjustment  counter-cloctefiae *  until  a 
20  pound  pressure  reading  is  obtained  on  the  beck  pressure 
geg*. 

11*  anise  three  way  valve  handle  to  operating  position,  air  gege 
In  now  reedy  for  inspection  of  the  weapon  gas  ays  tea, 

12,  Unfold  ./eepon  Counting  Bracket  end  lock  ape  ins  t  air  Gage 
Support  Bracket  with  .icepca  Counting  Bracket  Clasp. 

13*  Insert  muzzle  end  of  weapon  into  Luzzle  Seal  and  press  butt 
end  into  weapon  Counting  Braoket. 

14,  Open  bolt  to  rear  locking  position,  insert  Chamber  3eal,  and 
bold  with  thumb  pressure  sufficiently  to  effeet  a  chEBber  air 
seel  for  obtaining  lor?  pressure  reeding  on  back  pressure  gage,  j 
(Kioto  6332SA) 

15,  Lower  three  way  valve  handle  to  check  position.  This  elinin-  j 

etes  tendency  for  Chamber  Seal  to  be  expelled 

16,  Release  bolt  against  Cheraber  Seal  ! 

17i  Raise  three  way  valve  handle  to  operating  position,  end  hold  j 

operating  rod  forward  with  slight  thumb  pressure.  (Phote  63333A)  | 

Xlece  forefinger  of  left  hand  over  the  ges  cylinder  lock  screw  i 
poppet  valve  opening,  or  use  Poppet  Valve  dealing  Clamp  to  I 
eliminate  possible  leakage  through  the  poppet  valve,  low  j 

obtain  high  pressure  reading  on  back  pres sura  gage.  \ 

18.  Release  forefinger  or  foppet  Valve  Sealing  Clamp.  Any  drop  | 

in  pressure  reading  denotes  poppet  valve  leakage.  If  e  dif-  ) 

ference  of  4  or  acre  pounds  is  noted,  replace  Oas  Cylinder  j 
Look  Screw  Assembly.  ■  i 

19.  Ike  high  pressure  reading  less  the  low  pressure  reeding  shows  ! 

the  weapon  differential,  A  differential  of  seven  pounds  or  I 
greater  is  considered  acceptable.  .  I 
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Thorough Ij*  clean  ^etpoa  before  air  rising* 

2,  After  eir  ferine,  ftme*ioft  fire  reepons  viiich 
meet  the  eir  gags  criterion  nitfc  .a.F.  egsani- 
tion,  fros  a  free  held  nip  position  so  as  to 
reject  car  tree  pan  tJhich  aeifxmctioas  for  rea¬ 
sons  other  then  fas  s.rsten  feilare* 

3»  1^?snt7  pound  adjustment  on  the  beck  pressure 

fare  should  fee  occssionsllr  cheeked  during 
u32ge  of  gr ge  and  reset  if  necessary* 

4.  All  weapons  »iith  a  diffei&ntiel  recline  of 
lass  than  seven  pounds  should  fee  rejected 
persist  replacement  of  grs  system  cccmcsnentSo 

5*  In  the  event  that  the  eir  rage  reeding  with 
the  holt  rearward  is  greater  then  ?  pounds, 
remove  the  gas  cylinder  lock  screw,  If  toe 


lag  investigEtion  of  the  ges  port  opening* 
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mztf:  3&.T:  or  gas  s^l 

DKT^I.irj  I  ior-  Biis  'IGTtDaH 
iVrn  ca  DiTia:  o?  .Mu-a?! 
DIF?  TIftL 


ITOTjS:  All  werpons  fired  frosi  the  shoulder* 
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